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Cancer drugs from algae
Algae could be used to make complex, targeted cancer drugs, thanks to their photosynthetic organelles, the chloroplasts.
Immunotoxins are drugs that combine a toxin with an antibody; the antibody targets the toxin to specific cells, such as cancer cells. However, the drugs have proved difficult and expensive to produce. Stephen Mayfield and his colleagues at the University of California, San Diego, reasoned that the green alga Chlamydomonas reinhardtii could be used to produce immunotoxins. The chloroplasts of this alga contain the machinery to properly fold complex proteins -such as antibodies -and can tolerate some toxins.
The team used the alga to produce an antibody to CD22 -a protein found on a type of immune cell called a B cellcoupled to a bacterial toxin. The immunotoxin killed B cells in culture, and inhibited the growth of human B-cell tumours that had been implanted in mice. James Famiglietti and MinHui Lo of the University of California, Irvine, analysed the impact of irrigation on climate using a global climate model. They found that irrigation adds so much water to the region's hydrological cycle through evaporation and transpiration (whereby plants release water into the atmosphere) that summer precipitation is increased by 15%. As a result, summer run-off is raised by 56% across the region and by 28% in the Colorado River Basin, which is a source of fresh water for southern California.
A better understanding of the impact of irrigation on regional climate and water availability can improve resource management, the authors say. The device uses an approach that samples image data at random, but still includes enough information to generate a good-quality image. The authors used an aperture made of a strip of metamaterial -an artificial structure that interacts with light in ways not found in nature -that guides microwaves to a single-pixel sensor. The patterns in the material are 'transparent' to certain wavelengths, so the signal 'leaks' information as it moves down the strip, allowing for the random data sampling.
Using this system, the researchers created a video of a moving object's path in one dimension. The technology could one day be used in airport scanners, radar systems and infrared imaging, the authors say.
Science 339, 310-313 (2013) that, in the brains of people with the neurodegenerative disorder, immune cells are unable to clear away the plaques that are hallmarks of the disease.
